Introduction
============

The HIV epidemic in Iran is an aggregated linked epidemic among the subpopulations of injecting drug users (IDUs), prisoners, and recently sexual partners of IDUs and female sex workers (FSW). According to the latest report of HIV unit / Center for Disease Management ([@b1-ijph-41-60]), up to September 2011, near to 24000 cases have been identified in Iran whom 8.7% were female. Based on the reported cases in 2010, 20.8% have been infected through sexual contacts which are significantly higher in compare to the preceding years. The trend is toward the sexual routes of HIV infection and now the national HIV programme is targeting the new high risk groups like FSW. In the literature, the STI/HIV co-infection among the high-risk groups, MSM ([@b2-ijph-41-60]) and FSW ([@b3-ijph-41-60]), have been reported several times. Moreover, STI prevalence has been reported as a proxy of population vulnerability to HIV ([@b3-ijph-41-60], [@b4-ijph-41-60]) particularly where it has not been imported to the community yet. Among those who have STI, the risk of HIV transmission is three to four times more than those who are STI free ([@b5-ijph-41-60], [@b6-ijph-41-60]). All of these prompted to include the STI surveillance as one of the main components of new generation HIV surveillance. This has been considered in the new rounds of bio-behavioral surveys among the high-risk groups in Iran including FSW. Based on the last situation analysis of STI in Iran in 2008 ([@b7-ijph-41-60]), among the few prevalence studies, it was reported that the overall STI prevalence in general population is considerable and the trend is increasing. The overall prevalence of Gonococci is relatively low and in most studies the prevalence is limited to 0.2 and 0.6% but in one study, it was about 2% ([@b8-ijph-41-60], [@b9-ijph-41-60]). The same findings were seen on syphilis prevalence while it was about 0% to 0.06% ([@b7-ijph-41-60], [@b10-ijph-41-60]). Many studies, mostly among the pregnant women, indicated the high prevalence of *Chlamydia* infection at about 21 to 23% ([@b11-ijph-41-60], [@b12-ijph-41-60]). Among the 966 volunteer blood donors in Kerman, 2.7% had antibody for HSV2 ([@b13-ijph-41-60]). The key missing groups for the STI prevalence studies was the high-risk hard to reach subpopulations including female sex workers.

As a result, we designed this study to provide valid estimates of HIV, syphilis and HSV2 prevalence and their risky behaviors in female sex workers in Kerman, an urban setting, using respondent driven sampling.

Methods
=======

We conducted a bio-behavioral survey among FSW that received an ethical approval from Kerman University of Medical Sciences from February to May 2010 in Kerman (a mid-size urban setting with a high level of stigma). We recruited 177 FSW by respondent driven sampling technique who met the inclusion criteria; having more than 18 years, selling sex for at least 6 months during their life and having at least one sexual contact with the clients in the recent 12 months.

The interview site was a health facility in downtown appointed to provide services to FSW in a secure and safe setting in Kerman. We started the recruitment process with 8 seeds while later expanded to 12 seeds. Seeds had the strong social networks with the population of FSW in the city and had good collaboration with the interview site staff. The seeds provided the verbal informed consent, participated in face-to-face interview that was conducted by one of two trained interviewers to complete the standardized behavioral questionnaire. The laboratory staff collected venous blood draw for HIV (ELISA), syphilis testing (*Treponema pallidum* hemagglutination --(TPHA IgG and IgM) and HSV2 (IgM test) after pre-test counseling. Each seed was given primary incentive (40000 Rails as equal to 4 USD) and also three recruitment coupons to recruit other FSW in the study if they completed all parts of survey. They could receive secondary incentive if they presented the valid payment coupon (20000 Rails as equal to 2 USD). By following the referral chain, seeds recruited next participants (wave 1) to the survey and this recruitment continued with further chains to reach to required sample size. The chains were traceable with the coupon serial numbers. The site supervisor was screening the referred FSW for the valid coupon number and for the eligibility criteria. After that they completed the process same as the seeds. The behavioral questionnaire, derived from FHI(Family Healthy Indicators), WHO, UNAIDS, and UNGASS criteria consisted of questions related to demographic information, sexual history and marriage, partners and clients, drug history, condom use, knowledge for HIV transmission and prevention, STI symptoms and HIV testing history. The questionnaire also had 5 questions to collect the network size of each FSW and applied this for weighted analysis. All parts of survey were anonymous and the questionnaires and blood samples were linked together by the coupon number of each participant. They could refuse to continue whenever they wanted.

All the data were entered and cleaned in EpiData v.3.1. We drew the referral chain of recruited FSW using NetDraw. We calculated the point and interval estimates for the categorical behaviors using RDSAT Version 6.0. We used the survey command package in STATA V.11 to calculate point and interval estimates for the continuous variables and assess the related risks of STIs.

Results
=======

The survey lasted 4 months in Kerman City. Two seeds did not recruit additional participants. Finally, 10 remained seeds recruited 165 FSW and the final sample comprised of 177 FSW participants and the maximum chain length were 6 ([Fig.1](#f1-ijph-41-60){ref-type="fig"}).

Thirty eight participants refused biologic testing. The average network size of the participants was 7.28.

The weighted mean age of participants were 30.8 (95% CI: 28.9 -- 32.7) years (minimum, maximum and median age were 18, 53 and 29 respectively). Approximately 65% of FSW were under 30 years old ([Table 1](#t1-ijph-41-60){ref-type="table"}). The weighted mean age of participants who had ever been married were 17.06 (95% CI: 16.1 -- 17.9) when they first got married. About 90% of participants were not single at the time of study ([Table 1](#t1-ijph-41-60){ref-type="table"}). The demographic characteristics of participants are shown in [Table 1](#t1-ijph-41-60){ref-type="table"}.

While the mean age of participants at first sex were 17.35 (95%CI: 16.6 -- 18.1), they were 24.88 (95%CI: 22.75 -- 27.0) years old when they received money for sex for the first time and more than 70% of them were under 20 years old ([Table 2](#t2-ijph-41-60){ref-type="table"}).

The average working years as FSW were 3.05 (95%CI: 2.3 -- 3.8) among participants. The mean number of clients that participants had in the last week was 2.64 (95%CI: 2.18 -- 3.10). Non condom use in the last sexual act with paying and non-paying partners was reported by 17% and 22% of FSW, respectively.

Near to 18% of FSW had ever injected drugs and the mean age at first injection was 18.76 (95%CI: 16.76 -- 20.77). This means, 18% of FSW in Kerman has a link to the population of injecting drug users. The characteristic of risky behaviors are shown in [Table 2](#t2-ijph-41-60){ref-type="table"}.

None of the participants were HIV positive, while the prevalence of syphilis and HSV2 were 7.2% and 18% respectively ([Table 3](#t3-ijph-41-60){ref-type="table"}).

Discussion
==========

Based on the findings, the HIV infection still is not introduced in the female sex worker population in Kerman. However, they are very prone to obtain the infection and transmit to other high risk groups such as male clients and injecting drug users. Group sex was reported by one tenth of the FSW and we believe that this socially stigmatized behavior would be much higher in reality.

In a recent published paper on size of high-risk populations for HIV in Kerman, the population size of men who have extramarital sex with women (not sex workers) was estimated as of 15937 (95% CI 13293--18581). Also, it was estimated that 9314 (95%CI 7710--10916) of men have sexual contact with FSW in Kerman ([@b14-ijph-41-60]).

Considering in mind what we found in the study results; the prevalence of STI infection (7--18%) and STI syndromes (36% during last year) and unsafe sexual act (17--22%) and broken condom during sexual act (67%), it seems that there is an urgent need for implementing effective public health interventions for increasing the behavioral risk of adult population in Kerman. In our study, we have reported the condom use in last sexual act. However, what's required for prevention of HIV infection is the consistent and proper use of condom. We believe some parts of the high rate of broken condom we have seen in the results were due to the lack of knowledge and skill on how to use condom. This is considering higher than what we see in the literature ([@b15-ijph-41-60], [@b16-ijph-41-60]), and need to be added to the intervention package for FSW. It also need to involved adult men population as the target of these training programs to ensure proper use and safe use of condom ([@b15-ijph-41-60]).

Surprisingly, near to 80% of the FSW have a sort of link to place/home for sexual act or seeking for clients. This can be used as a great opportunity, as in such places the public health authority can have the focus for providing effective preventive measures and required services.

We have estimated the prevalence of HSV2 and syphilis as the level of 18% and 7%. In comparison to the general population ([@b13-ijph-41-60]), HSV2 is about six times more in the FSW which is a marker for high risk and unprotected sexual contacts. In the literature, HSV2 has been mentioned as a proxy indictor for much hidden stigmatized sexual high-risk behaviors in FSW and also other high-risk subpopulations ([@b17-ijph-41-60]).

For syphilis, we also have seen a very higher prevalence in FSW in compare to the general population ([@b7-ijph-41-60], [@b10-ijph-41-60]), where is almost less than 1% in Iran. In other countries, some reports have indicated extremely high syphilis prevalence in FSW, ranging from 10% to 38%. In China, during the last 5--7 years, the number of reported Syphilis case has been raising dramatically, while from 1999 to 2005, it was stables at a level of 5--7 cases per 100,000 in the general population. And syphilis becomes one of the top five communicable infections in many provinces and states ([@b18-ijph-41-60]). Based on the experiences in China regarding this epidemic and effective responses, it's recommended to the Iran health authorities to develop and support a national control plan for syphilis while ensure the availability of rapid point-of-care tests in many public and private clinics in Iran helps promote routine screening and timely diagnosis of this epidemic-prone disease.

To add to what we have discussed about the prevalence of current STI infections in FSW, we should emphasis that the history of STI syndromes (even genital ulcer or vaginal discharge) in the recent year was three to four times more than the detected prevalence of HSV2 and syphilis. This put more stress on the necessity of having a comprehensive timely control programme for STIs in Iran. STI services should be included in the service package of all health facilities serving the female sex workers and also the family planning and antenatal clinic health centers where serving sexually active people.
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###### 

Weighted estimators and 95% confidence intervals for demographic characteristics of female sex workers, Kerman, Iran 2010

  **Demographic factors**   **Sample Size[^\*^](#tfn1-ijph-41-60){ref-type="table-fn"}**   **Weighted % (95% CI)**
  ------------------------- -------------------------------------------------------------- -------------------------
  Age category                                                                             
    \<20 yr                 8                                                              4.5 (1.3--8.8)
    20--29 yr               85                                                             60.2 (51.3--71.3)
    +30 yr                  63                                                             35.3 (23.6--44.9)
  Education                                                                                
    Illiterate              9                                                              5.3 (1.1--9.8)
    Primary School          30                                                             12.7 (6.1--19.8)
    Middle School           48                                                             27.5(20.3--37.4)
    High School             68                                                             41.3 (32.7--54.1)
    University              9                                                              13.1 (3.4--20.1)
  Ever been married         141                                                            86.3 (78.3--92.8)
  Current Marital Status                                                                   
    Single                  23                                                             11.8 (6.4--17.1)
    Married                 27                                                             8.9 (4.4--15.5)
    Divorced                63                                                             42.5 (31.7--52.6)
    In a temporary          12                                                             9.5 (3.9--16.2)
  Relationship              38                                                             27.2 (18.0--38.0)
    Widow                                                                                  

Excluded seeds

###### 

Weighted estimators and 95% CI for Risky Behaviors of female sex workers, Kerman, Iran 2010

  **Risky Behaviors**                                                                          **Sample Size[^\*^](#tfn2-ijph-41-60){ref-type="table-fn"}**   **Weighted % (95% CI)**
  -------------------------------------------------------------------------------------------- -------------------------------------------------------------- -------------------------
  Age at first commercial sex                                                                                                                                 
    \<=20 yr                                                                                   101                                                            70.2 (56.7--81.1)
    \>20 yr                                                                                    62                                                             29.8 (18.9--43.3)
  Attending in group sex in last week                                                                                                                         
    Yes                                                                                        13                                                             10.0 (4.3--16.7)
    No                                                                                         161                                                            90.0 (83.3--95.7)
  Ever linked to a place/home for sex                                                                                                                         
    Yes                                                                                        105                                                            78.9 (59.7--92.5)
    No                                                                                         59                                                             21.1 (7.5--40.3)
  Using condom in the last sex with paying partner                                                                                                            
    Yes                                                                                        145                                                            83.1 (71.8--91.7)
    No                                                                                         19                                                             16.9 (8.3--28.2)
  Using condom in the last sex with non-paying partner                                                                                                        
    Yes                                                                                        111                                                            78.3 (64.7--89.4)
    No                                                                                         28                                                             21.7 (10.6--35.3)
  History of Broken Condom in the last month                                                                                                                  
    Yes                                                                                        87                                                             67.2 (57.1--78.9)
    No                                                                                         71                                                             32.8 (21.1--42.9)
  History of STI syndrome in the last year                                                                                                                    
    Yes                                                                                        64                                                             35.9 (26.8--45.7)
    No                                                                                         101                                                            64.1 (54.4--73.2)
  Ever injected drugs                                                                                                                                         
    Yes                                                                                        21                                                             18.0 (10.3--27.4)
    No                                                                                         117                                                            82.0 (72.7--89.7)
  Consistency of high risk injection                                                                                                                          
    Unusually                                                                                  3                                                              \-\-\-\-\--
    Never                                                                                      16                                                             \-\-\-\-\--
  Having enough knowledge about HIV transmission[^¥^](#tfn3-ijph-41-60){ref-type="table-fn"}   63                                                             45.7 (33.1--58.2)

Excluded seeds

A knowledgeable person was the one who answered three questions on prevention and rejected two misconceptions on this area, correctly

###### 

Weighted estimators and 95% CI for HIV, VDRL, HSV2 of female sex workers, Kerman, Iran 2010

  **HIV, VDRL, HSV2**   **Sample Size[^\*^](#tfn4-ijph-41-60){ref-type="table-fn"}**   **Weighted % (95%CI)**
  --------------------- -------------------------------------------------------------- ------------------------
  Total sample size     139                                                            
  HIV Positive          0                                                              \-\-\-\--
  VDRL Positive         8                                                              7.2 (2.5 -- 13.5)
  HSV2 Positive         28                                                             18.0 (8.2 -- 28.3)

Excluded seeds
